The purpose of this document is to evaluate applications of remote reading capabilities with Radiological Control instrumentation to allow continuous monitoring of radiation dose rates at River Protection Project (RPP) facilities. In addition this document provides a technical basis and implementing guidelines for remote monitoring of dose rates and their potential contribution to maintaining radiation exposures AIARA.
Scope
This document does not provide the technical basis for determining the equivalency for remote monitoring to direct monitoring using hand-held instruments for contamination detection purposes. Contamination detection capabilities for personnel surveys are contained in TBTN: INGH-9503-RLS-0016'. It applies only to the use of portable radiological instrumentation (including electronic dosimeters) in a remote capacity for the purpose of monitoring changes in radiation dose rates.
Criteria and Requirements
3.1 Monitoring of radiation dose rates is required to detect changes in levels of radiation. 3.4 Based on these criteria, the utilization of remote monitoring capabilities with portable radiological instrumentation can significantly reduce time in radiation areas and is consistent with AIARA requirements and philosophy.
Baseline Determinations
To ensure that the utilization of remote reading capabilities for radiological monitoring is consistent within the scope of this evaluation the following determinations are established as applicable to all field implementation activities. 4.2.1 For purposes of this document, Qualitative radiation survey means a survey for radioactivity that suggests whether the level of radioactivity might be less than or greater than some index such as a previous measurement or a reference value (a "goho-go check"). The verification of how much a measurement is greater than or less than the index must be performed and documented with a quantitative measurement.
4.2.2 For purposes of this document, Quantitative surveys or measurements are those that are performed using proper instrumentation by individuals with the knowledge, skills, and experience necessary to ensure the required level of confidence in the measurements.
4.2.3
Only quantitative measurements shall be used to document radiological surveys performed to establish and monitor personnel radiological safety, such as radiological hold points or other surveys required by 10 CFR 835 or HSRCM-1. Qualitative measurements shall be used only to generally monitor progress of a work activity or detect the presence of a radiation field. If a qualitative measurement suggests the possibility of increased radiological hazards or exceeding some work limitations, work shall be stopped until a Radiological Control Technician (RCT) can verify and re-establish radiological conditions. 4.3 Instruments planned for use with remote monitoring should be functionally checked prior to initial use. Subsequent daily checks should be performed based on job specific evaluation of the ALARA considerations.
4.3.1 There has been a standard practice to use such instruments for "indication only" or qualitative readings. This practice can be used as an effective ALARA tool to give an indication of relative radiological conditions. The use of these instruments in this application is consistent with other indirect information about radiological conditions that is available from process monitoring information such as Area Radiation Monitors (ARMS), reactor power level, or pH level in process water.
4.3.2 Using "indication only results as a "pre-survey" or "in-process'' survey can be an effective ALARA tool, however the use of instruments with this approach is subject to limitations when the required compensatory actions are not established; these instruments may not be used as a sole indicator to perform radiological monitoring of radiation exposure, in order to:
Characterize work place conditions, Verify the effectiveness of physical design features and engineering and administrative controls, or Identify areas requiring radiological postings. These survey results may be used to determine optimum A U R A approaches to work activities or used as single data points in time to track the radiological status of components during planned evolutions.
4.3.3
Characterization of workplace conditions as mentioned in Article 551.1, means performing and documenting radiological surveys in support of work activities (RCT's performing radiological surveys characterize their workplace "as they go" with portable hand-held radiation detection instrumentation).
Instrumentation results of this kind may never be used to determine personnel stay-times, set other administrative controls, or to determine radiological posting requirements; they may only be used to furnish preliminary or supplemental information on relative dose rates during the workplace characterization process. Dose rates from these applications should not be recorded on Radiological Survey Report forms unless there is a clear notation that the results are qualitative in nature.
Implementation
Prior to initial implementation of this evaluation and technical basis the following protocol is established to meet the commitment of ECR 2-7 Action 1.4 h2.
Communication
This change must be clearly communicated to personnel. The primary mechanism for this will be as follows:
Written notification in memo format to HPT supervision on the subject HPT training sessions on the subject within the facilities.
Practical Application Examples
5.2.1 GM survey instruments (Eberline E-140 and Bicron Surveyor X) used in conjunction with a GM pancake probe can be used as an indicator of when increased radiation fields are present.
.-Example: Removal of components or samples from waste pits and tanks Method: The instrument is placed in the vicinity of riser or pit with the GM probe facing the area to be measured and the audible response or meter indication positioned for remote monitoring (a walking stick could be used to facilitate positioning). The increased count rate indication audible or visual can be used to prompt follow-up measurements with an Ion chamber to measure dose rates and establish appropriate postingand access Limitations: I-Noise interference, 2-Positionina is critical if remote view ngwith optics is used, 3-The cord length is limitedto the standard cord provided by PNNL, a longer cord would require a special calibration per Section 4.1.2 above.
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5.2.2
The Bicron Micro Rem Meter can be used to detect minute increases in radioactivity and levels of radiation fields to monitor process activities.
Example: Monitoring of bore hole drilling process activities to determine adequate radiological controls. Method: The instrument is placed at the edge of the drill casing to monitor bore hole split spoon samples during removal from casing to provide first indication of activity levels and subsequent determination of adequate radiological controls. In addition, it can be used to monitor the cyclone separator sample sock and waste drum. This keeps the worker out of the drill rig operating areas and confinement tent via remote optics monitoring.
Limitations: I-Positioning is critical due to remote viewing with optics, 2-Positioning must accommodate the process to be effective. (Limited locations, must be securely fastened due movement of large equipment). 3-Detection is affected by attenuation of split spoon and sample casing.
5.2.3
The Eberline RO-7 Ion Chamber can be used in conjunction with up to 500 feet of extension cable to monitor radiation dose rates. 
Conclusion
The applications of remote monitoring capabilities presented in this document are currently in use at many RPP facilities with no significant safety impact on workers or the environment. The information presented here establishes a formal approach for practical implementation of remote continuous dose rate monitoring and relates the potential positive impacts for dose reduction and ALARA principles. 
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